Antiprolifer ative drugs (Azathioprine and M ethotrexate) were able to enhanoe a T. cruzi virulent infectkm in mioe, but failed to induce evident infectibn in animais previously vaccinateã w ith the live PF strain of the same parasite.
INTRODUCTION
Sincé we have described the avirulence of w hat we suppose to be a m utant (PF) of th e "Y" strain of Trypanosoma cruzi, (Menezes 3> 4-õ), we have tried to demonstra te through several tests th a t sueh avi rulence was fixed and not due to environm ental circum stances (Menezes 7> 8> 9; Me nezes & Albuquerque 10) .
The observation of prim ary immunedepression in experim ental trypanosom iasis (W alker14; Camargo et al. J; Luckins2), viral (Squame et al.12; Zlotnik et al. lr>) and bacterial infections (Tripathy & Mackaness 1!i) of anim ais treated with a n ti proliferative drugs, induced us to use such agents in mice vaccinated with T. cruzi PP strain.
With such experiments, we intended to produce fu rth er evidence of the avirulence of our T. cruzi live vaccine.
MATERIAL AND METHODS
1 -Sixty male albino mice with lOg of m ean body weight were divided into six groups of ten anim ais each.
Four groups were treated subcutaneously with 0,02 mg of é-amino-Nw-methyl pteroylglutamic acid sodium * (Mtx).
Three days later two of the four groups were vaccinated by subcutaneous route with 0.2 ml of a Saline suspension of T. cruzi, PF strain, cultivated for 8 days in liquid medium of Noller -(PF/Mtx 1 & 2 ). The estim ated num ber of parasites in the inoculum was 14 x 106/ml, 60% taeing mobile forms and alm ost 4%, metaeyclic forms. One group received the same dose of the vaccine and became the control group (PF) . One group of the Mtx treated anim ais was infected, intraperitoneally, with blood forms of T. cruzi, Y virulent strain (Y /M tx), in a 5,000 parasites /g body weight ratio.
One more group was infected as the preceding one, and kept as control of the infection (Y ).
Finally, the last group was only Mtxtreated, and m aintained as control of the drug (M tx ).
Ali the anim ais of the different Mtxtreated groups received every 3 days, for a 15 day period, a subcutaneous Mtx injection of 0.02 mg.
During the subsequent 15 days they re ceived, every 3 days, 0.05 mg of the same drug.
Parasitem ia and m ortality rates were recorded 8, 15 and 30 days after the Y inoculation and PF vaccination. The ani mais of the PF/M tx-1 group were sacrificed by exsanguination (heart p u n c tu re ): 5 after 15 days and the last surviving 3 mice, on th e 30th day. In both cases ali the blood draw n from the anim ais was cultivated in W arren's liquid medium for trypanosomes.
Fragm ents of several viscerae were fixed in 10% Form alin solution for histologic examination.
Ali the surviving anim ais of the PF/ Mtx2 group were killed and the blood cul tivated for trypanosomes, 30 days after the vaccination.
2 -Sixty albino male mice, w ith lOg of body weight, were divided into six groups of ten each.
Four groups received intraperitoneally 0,12 mg of azathioprine * (A ZT). This treatm en t was pursued, daily, for 33 days.
The suspension of the drug was made in carboxy -m ethyl cellulose as reeomm ended by Okumura & Decourt11.
Two of the above groups (PF/AZT 1 and 2), after three daily injections of AZT, were vaccinated by subcutaneous route w ith 0.2 ml of a saline suspension of T. cruzi, PF strain, cultivated for 30 days in Packchanian medium.
The num ber of flagellates was about 2.5 x 10°/ml with 50% of mobile forms and about 10% metaeyclic parasites.
One AZT treated group was infected w ith virulent T. cruzi, Y strain, (Y AZT) as in the previous experim ent and the other AZT group was kept as control of the drug (A ZT).
One more group was infected on the same day w ith the same dose and strain as the Y/AZT group and rem ained as the control of the virulent strain (Y) .
The last group was injected sub-cutaneously w ith 0.2 ml of the PF strain saline suspension and kept as control of the vac cine (PF) .
Four anim ais of the PF/AZT 1 group were sacrificed by exsanguination after a blood search for parasites, 8 days after vaccination.
The blood was cultivated in liquid me dium for trypanosom es.
Five more of the same groupe were killed, after blood search for parasites, 15 days following the vaccination.
Ali the blood removed by h e a rt puncture was cultivated in W arren medium.
Five of the nine surviving mice of the PF/AZT2 group were bled to d eath on the 30th day of vaccination and the blood cul tivated for trypanosom es.
The four rem aining anim ais were submited to xenodiagnosis until total exsan guination and death (5 R. prolixus nymphs for each mice) .
Fragm ents of organs and tissues were saved from ali anim ais for histologic exa m ination.
3 -Seventy male albino mice w ith lOg of m ean body weight were divided into seven groups of ten each.
Four groups received intraperitoneally O.Olmg of Vinblastine ** (Vbl) .
The treatm en t was continued by in jections of 0.02 mg, 0.03 mg and 0,06 mg, in the second, third and fourth week respectively.
Two of the V bl-treated groups, three days after the first dose, were vaccinated with 0.1 ml of a saline suspension of T.
cruzi, PF strain, cultivated for 27 days in F ackchanian medium (PF/Vbl 1 and 2).
The vaccine had approxim ately 2 x 107 parasites/m l w ith 40% mobile forms and about 4.5% metaeyclic forms.
One Vbl group was injected w ith 5,000 parasites,/g body weight, of blood forms of the Y virulent T. cruzi (Y /V bl). The last Vbl group was kept as control of the drug (Vbl) .
One group of n o n -treated anim ais was infected by the same virulent strain with an identical dose (Y).
One group received only the vaccine (PF) as the PF/Vbl group, and finally, the last non-treated non-vaccinated 10 mice were kept as norm al control (N), receiving weekly intraperitoneal injections of 0.2 ml saline solution.
Search for parasites in the peripheral blood was done 8, 15 and 30 days after the vaccination or infection in the anim ais of the groups PF/Vbl2; PF; Y and Y/Vbl.
The mice of th e PF/Vbl 1 group also had parasite blood search 8 and 15 days after the use of the vaccine.
Five of these anim ais were sacrificed by h e a rt puncture 8 days following the vaccination, and th e blood draw n was culti vated in W arren medium.
The other five mice were killed in the same way 7 days later, i. e., 15 days after vaccination. Ali th e PF/Vbl2 surviving anim ais on the 30th day of vaccination were bled and th e blood was cultivated for trypanosomes.
The experim ent was considered finished 30 days after th e vaccination and in fection, and ali surviving anim ais were killed and h ad fragm ents of heart, liver, spleen, esophagus, lym ph nodes and cen tral nervous system saved for histologic examination.
4 -Seventy baby mice were divided into seven groups of ten each: th e group PF/Vbl 1 was vaccinated subcutaneously w ith 0.2 ml of a PF vaccine containing 2.7 x 107 parasites ml, w ith alm ost 80% mo bile forms and about 3% metaeyclic forms.
Fifteen days later th e anim ais were treated intraperitoneally, w ith weekly in jections of Vinblastine (Vbl) in successive doses of 0.05 mg and 0.1 mg.
Five days after th e first Vbl injection a blood search for trypanosomes was made and after this, four mice of the group were bled to death and the blood cultivated in liquid medium.
Six days after the second Vbl injection the procedure was repeated in the rem aining mice.
A sim ilar group (PF/Vbl2) was vaccin ated as the PF/Vbl 1 and treated 15 days later, intraperitoneally, w ith weekly injec tions of Vbl in successive doses of 0.02 mg, 0.05 mg, 0.07 mg and 0.1 mg, per mouse.
The surviving anim ais were killed by exsanguination on the 3rd day after the fourth and last Vbl injection.
The total blood was cultivated for try panosomes. Each anim al of the Y group was infected w ith 2,500 (250/g) virulent blood forms of T. cruzi Y strain.
Parasitem ias were performed 8, 15, 20 and 30 days after the infection.
The Y/Vbl group was infected as th e Y grou.p and treated 15 days later w ith suc cessive weekly intraperitoneal injection of 0.05 mg and 0.1 mg of Vbl.
Blood searches for parasites were done as for th e preceding group.
Finally th e last group of the normal (N) anim ais received weekly intraperito neal injections of saline solution (0.2 m l).
Ali blood cultures were examined after 30 days of cultivation and when negative a t the usual microscopy, the medium was centrifuged and the sedim ent examined for trypanosomes.
The xenodiagnosis were equally exam ined a t th e 30th day.
The fragm ents of organs and tissues saved for histologic exam ination were fixed in 10% Form alin solution, imbedded in paraffine and th e sections stained by hem atoxylin-eosin. Table 2 and G raph I th e parasitem ia ,peak was attained in groups Y and Y/Mtx, 15 days after infect ion, w ith the greatest parasitem ia in the control Y group.
RESULTS

-As shown by
The m ortality ra te was slightly higher among the Y/Mtx animais, a t the end of th e 15th day, bu t was the same (100%) in both groups a t the end of the experiment (30th day) .
There were no signifieant differences, from the parasitological point of view, between the two Y groups, but very impressive contrast as seen histologically. The number of pseudocysts in the h e a rt of the Y/ Mtx mice was higher th a n in the Y ani mais, and th e inflam m atory reaction was scanty as compared with th a t of this latter group (Figs. IA e 2C) . The immunodepressive activity of the drug could be documented by the great atrophy of the spleen and lym ph nodes.
Ali the vaccinated PF and PF/M tx mice had negative blood cultures for trypanosomes (Table 1) . The m ortality ra te in both PF groups were 10% and 20% respectively, less th a n in the control Mtx (40%) .
The histologic alterations in the two vaccinated groups were similar to those already described in PF vaccinated anim ais (Menezes5) .
Mice of the Mtx group presented h eart and liver lesions sim ilar to those seen in the vaccinated animais, but less frequently. Tables 3 and 4 and G raph II give us a sum m ary of w hat occurred w ith the AZT treated anim ais.
-
The parasitem ia and m ortality rates were m uch higher in the Y/AZT group th a n in th e Y mice a t the 8th day of infection.
The AZT and PF/AZT anim ais suffered the same m ortality rate while no anim al in the PF group died.
Parasitem ias and blood cultures were negative in both PF-AZT (1 and 2) and negative parasitem ias were seen in the PF control mice. The histologic iesion of th e h e a rt and liver of the Y/AZT anim ais (Fig 1 C) were less conspicuous th a n those seen in the Y mice, but we m ust point out th a t 60% of the anim ais of th a t group died before the 9th day of infection, i. e. when the histo logic lesions in general are not yet very im pressive.
The anim ais of th e Y/AZT group th a t died after this period presented lesions quite sim ilar to those of the Y control grou.p with alm ost the same age.
The lym phoid organs of ali AZT-treated mice presented a pronounced atrophy, morphological evidence of the im munesuppressive effect of the drug. Tables 5 and 6 and G raph III.
-The experim ental design of this experim ent is shown in
Animais treated simultaneously with Vbl and vaccine had positive blood cultu res 8 and 30 days later, but the m ortality ra te was only 10%, the same as the con trol Vbl mice.
Histological exam inations of the h ea rt (Fig. 2 B ) , lung, liver, spleen, íymph nodes, esophagus and central nervous system of those anim ais presented no evidence of infection.
A very im portant observation in the positive vaccinated cases was th a t the p a rasites isolated from blood cultures, when inoculated in baby mice, were incapable of ,promoting infection even when the inoculations were successive as shown in Table 7 .
No vaccinated anim ais died during the 30 days period while the m ortality rate was 100% among ali infected mice (Tables 5  and 6 ).
The frequency of early m ortality and parasitem ia was higher in the Y/Vbl than in any other group (Table 6 . G raph III) . Table 9 and Graph IV, the anim ais vaccinated and treated 15 days later with high doses of Vbl had ne gative parasitem ias and blood cultures, 5, 13, 21 and 29 days after the first drug injection.
-As shown by
Fifty per eent of th e PF/Vbl2 mice died (Table 9 ), but the control anim ais died in higher percentages (Table 11) . 
DA Y S A F T E R IN F E C T IO N QR V A C C IN A T IO N
No anim ais died in th e vaccinated (PF) and norm al (N) group, during the days of the experim ent (Tables 9, 11 ).
The degree of parasitem ia and the m ortality rate in th e Y/Vbl group were still, higher in general, th a n in the Y group (Table 10) .
COMMENTS AND CONCLUSIONS
W ith th e aim of dem onstrating th a t the PF strain is a m u tan t of the original Y strain th a t has lost its virulence for an i mais, we tried several known parasitologic methods recommended to increase the vi rulence of low -virulent trypanosome strains (Menezes7. s. 9. 10) .
Another way to approach the problem was simply to try to im pair th e im mune response of laboratory anim ais through well-known immunosuppressive agents.
The capacity of these drugs to enhance trypanosom e infections has been demonstrate d by W alker11 in Trypanosome rhodesiense, Luckins2 in T. brucei and T. congolense, and by Camargo et al.1 in T. cruzi.
Prednisolone in very high dosages was not able to induce infection in mice vac cinated with the live PF strain (Mene zes9) .
The occurrence of positive blood culture in anim ais treated with Vbl previous to the vaccination dem onstrates th a t it is a more efficient immunosuppressive agent th an the others already mentioned.
The sucessive negative inoculations of baby mice with the parasites isolated from the blood culture are, in our opinion, a The Vbl acts u,pon th e host bu t seems not to modify th e parasite.
Our eonviction of the PP avirulence becomes stronger when we analise the results of th e last experiment.
W hen the immunosuppressive tre a t m ent is established after the immunologic induction period, the modified cells seem to be resistant to the action of the drug and able to destroy the parasites as dem onstrated by the negative blood cultures.
Studies on a more efficient immunosuppressor -ALS is in course and will be reported later. K
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